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DUAL BEVEL TABLE SAW 



CROSS REFERENCE TO RELATED APPLICATION 
[0001] The present application claims priority under 35 U.S.C. §1 19(e) to United States 
Provisional Application Serial No. 60/422,793, filed on October 31, 2002, and the United 
States Provisional Application Serial No. 60/492,095, filed on July 31, 2003, both of 
which are herein incorporated by reference in their entirety. 

FTELD OF THE INVENTION 
[0002] The present invention generally relates to the field of table saws, and particularly 
to a dual bevel table saw having a bevel assembly capable of bi-directional beveling or 
angling of a saw blade. 

BACKGROUND 

[0003] Saw blades beveling is an advantageous capability to be included with power saw 
assemblies, such as table saw assemblies which include a saw assembly comprising a saw 
blade, extending through a planar surface (table), coupled with a motor by a mounting 
assembly. Beveling assemblies, provide the operator of a table saw with the ability to 
adjust the angular presentation of the saw blade relative to the planar surface of the table. 
Unfortunately, many beveling assemblies included with table saw assemblies, and the 
like, are limited in the capabilities they may provide to the operator. 

[0004] A typical limitation of many beveling assemblies is the enablement of beveling in 
a single tilt orientation. For instance, a beveling assembly may provide the operator with 
the ability to adjust the angular presentation of the saw blade relative to the planar surface 
of the table in a right tilt orientation or a left tilt orientation. Other beveling assemblies 
have limited beveling capabilities resulting from unwanted contact between the 
component features of the saw assembly or beveling assembly and other structural 
impediments of the table saw assembly, such as the unwanted contact between the motor, 
which drives the saw blade of the table saw assembly, and the underside of the planar 
surface of the table or structural support features of the table saw assembly. Additionally, 
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unwanted contact may result from contact between the mounting assembly of the saw 
blade and the table. For instance, when the blade is beveled, the mounting assembly may 
contact the underside of the table because of the mounting assembly's proximate location 
to the table. 

[0005] Unfortunately, attempts to resolve these problems have resulted in assemblies 
which may require a user to accept limited capabilities. For example, unwanted contact 
is decreased, but only by limiting the depth of cut capabilities of the saw blade of the 
table saw assembly. Therefore, it would be desirable to provide a table saw assembly 
which enables the saw blade with bi-directional beveling capabilities (right and left tilt 
orientation) without reducing the capabilities of the saw blade due to factors, such as 
unwanted structural impedance. 

[0006] Additional limitations may be a result of design limitations. For instance, the 
assembly, which couples the saw blade with the motor of the table saw, typically, 
statically fixes the position of the motor relative to the saw blade. Such a situation may 
result in decreased performance of the saw assembly during beveling due to changes in 
tolerances resulting from changes in the positions of these features due to beveling. 

[0007] Therefore, it would be desireable to provide a beveling assembly which increased 
the ability of the component features of the table saw assembly to remain near optimal 
tolerances during the beveling of the saw blade. Another design limitation is the typical 
arbor assembly is enabled as a single axle, which may be limited to coupling with the saw 
blade to impart angular momentum on a single end of the axle. This may result in the 
beveling assembly enabled with the single axle arbor assembly limiting its capabilities to 
a single tilt orientation, as described previously. Still further, this may result in increased 
time spent attempting to properly re-align the single axle arbor assembly when 
transitioning between beveling in a first tilt orientation to beveling in a second tilt 
orientation, such as from right to left. This may significantly decrease productivity 
accomplished through use of the table saw employing such a single axle arbor assembly. 
Further, due to such drastic re-positioning required by the single axle arbor assembly 
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there may be an increase in tolerance misalignments resulting in increases in non- 
production time spent by the power tool. Therefore, it would be desirable to provide an 
arbor assembly which decreased time spent re-aligning the arbor assembly and increased 
the ease of employing the saw blade on the arbor assembly for beveling in both tilt 
orientations. 

[0008] Further, it is common practice in the field of power tools, particularly arbor 
assemblies for table saws, to take steps to "true" the assembly after it has been 
assembled. This truing may assist in increasing the productivity and life span of the 
power tool by assisting in reducing wear to the component features of the power tool. 
Steps, such as machining the flange may true the arbor assembly and may decrease the 
amount of "wobble" introduced into the saw blade during operation of the table saw. 
Unfortunately, after the truing of the arbor assembly is complete the parts of the arbor 
assembly, such as the bearing for example, may wear out due to use, requiring 
replacement. It is known to allow for the operator to disassemble the arbor assembly in 
order to replace the bearing. This often requires removal of the flange in order to access 
the bearing. It is typically the case that when the operator re-assembles the arbor 
assembly the flange and possibly other component features are no longer in the trued 
position, as originally provided by the manufacturer. Thus, "wobble" may be introduced 
into the spinning blade of the table saw. Therefore, it would be further desirable to 
provide an arbor assembly which assists the operator in maintaining its trued position 
even after replacement of component features of the arbor assembly. 

[00091 Therefore, it would be further desirable to provide an arbor assembly which 
assists the operator in maintaining its trued position even after replacement of component 
features of the arbor assembly. 

SUMMARY OF INVENTION 
[0010] Accordingly, the present invention is directed to a dual bevel table saw including 
a saw blade operationally coupled with a bi-directional beveling assembly for promoting 
ease of use while maximizing the functional capability of the saw. Thus, the saw blade is 
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enabled to provide a full depth of cut capability even when disposed at various angles 
relative to a support surface (table) of the dual bevel table saw.- Further, the beveling 
assembly, regardless of the direction of angular adjustment of the saw blade, enables the 
positioning of a motor, coupled with the saw blade, in a manner promoting the full range 
of angular adjustment of the saw blade, with the motor free from contacting with other 
components of the table saw, such as the underside of the table or other components. 
Thus, the present invention promotes the angular adjustment of the saw blade through 
positioning capabilities of the motor. 

[0011] Another object of the present invention is to prevent contact between a mounting 
assembly, that operationally couples the saw blade with the table saw, and the table or 
other structural components of the table saw. It is a further object of the present 
invention to provide a table saw assembly capable of maintaining an appropriate tension 
on an apparatus for transferring the driving force of the motor to the saw blade for 
imparting angular momentum to the saw blade. 

[0012] It is a still further object of the present invention to provide a mounting assembly, 
for promoting bi-directional angular adjustment capabilities of the beveling assembly by 
enabling the re-positioning of the saw blade. It may be further seen, in the present 
invention, that other components, such as the table or support structure(s), may include 
additional features which promote the ease of use and functional capabilities of the dual 
bevel table saw. For example, the table may include a throat assembly, operationally 
engaged by the saw blade, which advantageously enables the re-positioning of the saw 
blade to promote the angular adjustment capabilities of the present invention. 

[0013] Additionally, the present invention is further directed to providing features which 
enable the dual bevel table saw with multiple functionalities. The functionalities may 
include measurement systems, dust collection systems, non contact power tool control 
systems, and the like, which in operational concert with the bi-directional beveling 
assembly providing significant advantage. 
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[00141 It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory only and are not restrictive 
of the invention as claimed. The accompanying drawings, which are incorporated in and 
constitute a part of the specification, illustrate an embodiment of the invention and 
together with the general description, serve to explain the principles of the invention. 

BE IFF DESCRIPTION OF THE DRAWINGS 
[00151 The numerous advantages of the present invention may be better understood by 
those skilled in the art by reference to the accompanying figures in which: 

FIG. 1A is a perspective view illustrating a dual bevel table saw assembly in 
accordance with an exemplary embodiment of the present invention; 

FIG. IB is an expanded perspective view of a saw assembly of the dual bevel 
table saw assembly; 

FIG. 1C is a side elevation view illustrating the dual bevel table saw assembly 
further indicating the right and left bevel adjustment capabilities enabled by the present 
invention; 

FIG. ID illustrates a throat plate assembly in accordance with an exemplary 
embodiment of the present invention; 

FIG. 2A is a back-side view of a beveling assembly in both the zero and forty five 
degree left tilt position in accordance with the exemplary embodiments of the present 
invention; 

FIG. 2B is an expanded perspective view illustrating the back-side view of the 

beveling assembly shown in FIG. 2A; 

FIG. 3 is a back-side view of the beveling assembly in both the zero and forty five 
degree right tilt position in accordance with the exemplary embodiments of the present 
invention; 

FIG. 4A is a back-side view of the beveling assembly in the zero degree left tilt 
position in accordance with the exemplary embodiments of the present invention; 

FIG. 4B is a back-side isometric view of the beveling assembly in the zero degree 
left tilt position in accordance with the exemplary embodiments of the present invention; 
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FIG. 4C is a front-side isometric view of the beveling assembly in the zero degree 
left tilt position in accordance with the exemplary embodiments of the present invention; 

FIG. 5 A is a back-side view of the beveling assembly in the forty five degree left 
tilt position in accordance with the exemplary embodiments of the present invention; 

FIG. 5B is a back-side isometric view of the beveling assembly in the forty five 
degree left tilt position in accordance with the exemplary embodiments of the present 
invention; 

FIG. 5C is a front-side isometric view of the beveling assembly in the forty five 
degree left tilt position in accordance with the exemplary embodiments of the present 
invention; 

FIG. 6A is a back-side view of the beveling assembly in the zero degree right tilt 
position in accordance with the exemplary embodiments of the present invention; 

FIG. 6B is a back-side isometric view of the beveling assembly in the zero degree 
right tilt position in accordance with the exemplary embodiments of the present 
invention; 

FIG. 6C is a front-side isometric view of the beveling assembly in the zero degree 
right tilt position in accordance with the exemplary embodiments of the present 
invention; 

FIG. 7 A is a back-side view of the beveling assembly in the forty five degree right 
tilt position in accordance with the exemplary embodiments of the present invention; 

FIG. 7B is a back-side isometric view of the beveling assembly in the forty five 
degree right tilt position in accordance with the exemplary embodiments of the present 
invention; 

FIG. 7C is a front-side isometric view of the beveling assembly in the forty five 
degree right tilt position in accordance with the exemplary embodiments of the present 
invention; 

FIG. 8 is an exploded view of the beveling assembly; 

FIG. 9A, 9B, 9C, and 9D are expanded exploded views of the beveling assembly; 
FIG. 10 is an exploded view of a dual sided arbor assembly; and 
FIG. 11 A is an exploded view illustrating the coupling of a saw blade with the 
dual sided arbor assembly; 
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FIG. 11B is an exploded view illustrating the dual sided arbor assembly in 
accordance with an exemplary embodiment of the present invention; 

FIG. 11C is a cross-section side elevation view illustrating the dual sided arbor 

assembly; 

FIG. 12 is an isometric illustration of a second exemplary dual bevel table saw 
assembly including a companion saw assembly, laser indicator assembly, and a fence 
assembly; 

FIG. 13A and 13B illustrate a third exemplary dual bevel table saw assembly 
including a companion saw assembly, router station, laser indicator assembly, and a fence 
assembly; 

FIG. 14 is an isometric illustration of an exemplary riving knife assembly, 
engaged with the table saw assembly including the beveling assembly, in accordance 

with the present invention; 

FIG. 15 is a perspective view illustrating the riving knife assembly of FIG. 14; 
FIG. 16 is a top plan view of the riving knife assembly of FIG. 14 further 
illustrating a spring loaded locking pin assembly in accordance with an exemplary 
embodiment of the present invention; 

FIG. 17 is an isometric illustration of a riving knife employed with the riving 
knife assembly of the present invention; 

FIG. 18 is an isometric view of an arbor lock assembly employed with the riving 
knife assembly, engaged with the table saw assembly including the beveling assembly, in 
accordance with the present invention; 

FIG. 19 is a perspective view of an arbor lock spacer of the arbor lock assembly 
operationally engaged with the dual sided arbor assembly of the present invention; 

FIG. 20 is an isometric illustration of a guard assembly coupled with the riving 

knife assembly of FIG. 14; 

FIG. 21 is a side elevation view illustrating a kickback finger system coupled with 
the riving knife of the riving knife assembly of FIG. 14 wherein the saw blade of the dual 
bevel table saw assembly is in a first lowered position; 

FIG. 22 is a perspective view of the kickback finger system of FIG. 21 wherein 
the saw blade of the dual bevel table saw assembly is in a second raised position; and 
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FIG. 23 is an exemplary method of establishing an angular setting for a saw blade 
using the dual bevel table saw assembly of the present invention. 

DESCRIPTION OF THE INVENTION 

[0016] Reference will now be made in detail to the presently preferred embodiments of 
the invention, examples of which are illustrated in the accompanying drawings. 

[0017] Referring now to FIGS. 1 through 11, a dual bevel table saw 100 in accordance 
with exemplary embodiments of the present invention are described. The dual bevel 
table saw 100 includes a circular saw blade 106 operationally coupled with a motor 1 14, 
via an arbor assembly 102. In the present embodiment, the arbor assembly 102 is a dual 
sided arbor assembly for receiving a saw blade on either a first end or second end. The 
arbor assembly 102 includes an arbor bracket 104 for supporting an associated blade 106 
which may be extended through a table 108. The dual bevel table saw 100 further 
includes a bevel assembly 1 1 8 for adjustably beveling the arbor assembly 102 to establish 
a plurality of angular settings of the saw blade 106. The circular saw blade 106 may 
extend through a throat plate assembly 103 which, in the preferred embodiment, 
comprises an inner throat plate 105 and an outer throat plate 107. The inner throat plate 
105 may include an aperture or recess 109 to allow a user to remove the inner throat plate 
105 to adjust the saw configuration. The outer throat plate 107 may include an aperture 
or recess for the removal of the outer throat plate 107 as well. As will be described infra, 
the ability to remove and replace the inner and outer throat plate 105 and 107 further 
allows convenient access to the arbor assembly 102 such as when changing blades or the 
like. Alternatively, the throat plate assembly 103 may comprise a single throat plate. It 
is further contemplated that the throat plate assembly 103 may be composed of various 
materials, such as metal, plastic, wood, composite, and the like. 

[0018] The arbor assembly 102 is a dual sided arbor assembly. As shown from the 
perspective of FIGS. 1A, IB, 1C and the exploded view of FIG. 11B, an arbor shaft 200 
comprises a first (left-side) end 110 and a second (right-side) end 112. In preferred 
embodiments both the first and second ends are at least partially threaded for engagement 
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by nut 197 for securing an removable outer flange 196 for securing the saw blade 106 
upon either end. 

[0019] Referring to FIGS. 11 A, 11B and 11C in the present embodiment, an arbor 
assembly 102 includes an arbor shaft 200 including a first flange 202 and a first bearing 
204. The arbor shaft 200 further includes a recess or a first key receiver 206 for receiving 
a first key 208. The first key 208, when at least partially engaged within the first key 
receiver 206, couples with a corresponding recess 221 included in an arbor pulley 121 to 
interconnect the arbor shaft 200 to the arbor pulley 121, such that rotation of the pulley 
causes the arbor 200 to rotate. The arbor shaft may further include a second key receiver 
210. The second key receiver 210 is located proximally to the second end 112 of the 
arbor shaft 200. The arbor shaft 200 may be alternately configured to provide similar 
functionality as provided by the key assemblies described above. For example, the arbor 
shaft 200 may include one or more stops, such as tabs, disposed along the shaft 200. 
Alternatively, the arbor shaft 200 may include one or more biased assemblies which 
engage with the other components of the dual arbor assembly 102. Various other 
configurations, as contemplated by those of ordinary skill in the art, may be employed 
without departing from the scope and spirit of the present invention. 

[0020] Referring to FIG. 11A and 11B, an arbor bracket 104 includes a first height 
bracket 216 with an aperture 217 having a first retaining groove 218 extending 
circumferentially within the aperture 217. It is contemplated that the aperture 217 may 
be at least partially threaded for engagement with various components as will be 
described below. A first retaining ring 214 may be disposed in the first retaining groove 
218. Additionally, the retaining ring may snap fit about a corresponding groove in the 
arbor 200. During assembly, the first retaining ring 214 may be compressed and slid into 
the first raining groove 218. Upon releasing the first retaining ring 214 may engage 
with the first retaining groove 218 and may substantially surround a corresponding 
groove on the arbor shaft 200 or merely permit the arbor shaft to extend through the cener 
aperture of the ring 214. A wave washer 212 engages with the first retaining ring 214 
and the bearing 204 when assembled within the aperture 217. The wave washer may bias 
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against the first retaining ring and the bearing to insure proper alignment. Disposed 
between the first height bracket 216 and a second height bracket 224 is a first pulley 
spacer 220, the arbor pulley 121, and a second pulley spacer 222. When assembled, the 
first and second pulley spacers surround the arbor shaft 200 and engage into the first and 
second height brackets, respectively. Thus, the first pulley spacer may be disposed 
against the first retaining ring 214 mounted within the first retaining groove 218, so as to 
laterally align the pulley along an axis extending through the arbor shaft. 

[0021) With continued reference to FIGS. 11A and 11B, the second pulley spacer 222 
engages against a second retaining ring 228. The second retaining ring 228 is 
operationally disposed in a second retaining groove 226 within an aperture 225 of the 
second height bracket 224. It is contemplated that the first and second height brackets 
may have a first and second bores co-axially aligned so as to form a shoulder, 
respectively, inside the apertures. These shoulders may provide similar functionality as 
the retaining rings thus. It is further contemplated that the first and second height 
brackets may be configured as multi-piece brackets. The multiple pieces may be secured 
together through various fastening and/or hinge assemblies to provide the first and second 
bores for the operational engagement of the arbor shaft 200. Furthermore, the second 
bracket aperture 225 may be at least partially threaded for engagement with various 
components. The second pulley spacer 222 engagement against the second retaining ring 
228 is on the opposite side of the second retaining ring 228 engagement with a second 
bearing 230. The second bore 225 of the second height bracket 224 also includes a 
threaded section which is for engagement with a bearing retaining nut 232. When 
assembled the bearing retaining nut 232 secures the position of the second bearing 230 
within the second bore 225 of the second height bracket 224. A second key 234 engages 
with the second key receiver 210 disposed on the arbor shaft 200, and a second flange 
key receiver 238 included on a second flange 236. Alternatively, a pin or the like may be 
utilized to couple the bearing retaining nut 230 or the like to the arbor. The second flange 
236, when assembled, is secured in its position through use of a flange retaining nut 240 
which is internally threaded to engage with the threading of the arbor shaft 200 adjacent 
the second end 112. 
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[0022] The second key 234 may enable a user to service the assembly without adversely 
impacting the configuration of the assembly 102. Service may include replacing the 
bearings 230 and 204 which may require the removal of the second flange 236. The 
second key 234 may act as an alignment mechanism whereby the position of the second 
flange 236 is maintained, relative to the arbor shaft 200, when the arbor assembly is re- 
assembled. Thus, the second key 234 may minimize unwanted side effects, such as 
"wobble" in a spinning blade (the blade spinning out of planarity), after servicing the 
arbor assembly. 

[0023] Referring to FIG. 5B, the dual sided arbor assembly 102 is coupled to a motor 1 14 
via a belt drive 116, which operationally engages around the arbor pulley 121 and a 
motor pulley 158, providing motive force for turning or spinning the saw blade 106. As 
shown in FIG. 1 1 A, the arbor pulley 121 is disposed between the first and second height 
brackets of the arbor bracket 104. The motor 1 14 provides motive force for rotating the 
saw blade 106. In the present embodiment, an induction motor is utilized. In further 
embodiments other types of motors may be utilized such as universal motors and the like. 
The motor's weight may be used to maintain the desired tension in the drive belt 116. 
Referring to FIGS. 5B and 5C, in the present embodiment, the motor 1 14 is attached to a 
mounting flange 160 by a pin 164. The pin 164 engages through a motor mounting 
member 162 which receives the mounting flange 160. It is contemplated that various 
other mounting assemblies, as contemplated by those of ordinary skill in the art, may be 
employed. For instance, the mounting flange 160 may couple directly with the motor 1 14 
without the use of the motor mounting member 162. Further, the motor 1 14 may include 
an integrated flange assembly for mounting to the dual bevel table saw 100. 

[0024] Referring to FIGS. 5B, 5C, and 8, a mounting pin 160 adjustably couples the 
mounting flange 160 with a beveling member 124. The adjustable coupling enables the 
mounting pin 160 to assist in maintaining the optimum distance between the arbor pulley 
121 and the motor pulley 158. In the present embodiment, the mounting flange pin 160 
operationally engages through apertures included in a first arm 125 and a second arm 127 
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of the beveling member 124. Additionally, a mounting pin spacer 165 is engaged by the 
mounting pin 160 between the first arm 125 and the second arm 127. A mounting pin 
spacer may include a set screw for securing the spacer 165 to the mounting pin 160. The 
pin 164 and the mounting flange pin 160 allow the motor 1 14 to pivot so that the motor's 
weight is carried between the mounting pin 164 and a drive belt 1 16. It is contemplated 
that a tensioning member may be operationally engaged to couple the mounting flange 
160 with the bevel member 124. For example, a torsion spring, tension rod, and the like, 
may be used to assist in maintaining the optimum tension on the drive belt between the 
arbor pulley 121 and the motor pulley 158. It is understood that other similar tensioning 
devices, such a compression lock system and the like may be utilized to provide the 
substantially similar functional capability. 

[00251 The motor mounting member 162 may comprise various other features which 
may assist in the pivotal mounting of the motor 114 with the bevel member 124. For 
instance, the mounting member 162 may include a secondary fastening assembly where a 
screw or other similar fastening device may be fastened through a fastening point to 
securely position the motor 114 against the mounting flange 160 once the tension is set. 
Hence, in order to replace the drive belt 116, the user first unfastens the screw and rotates 
the motor 114 counter-clockwise, i.e., toward the dual sided arbor assembly 102. This 
removes all tension from the drive belt 1 16 so that the belt may be easily removed. After 
placing a new drive belt around the arbor pulley 121, the motor 1 14 is rotated clockwise 

until the motor pulley 158 couples with the drive belt 1 16. Then, the user can apply the 

desired tension to the drive belt 116 by pushing the motor 114 against the drive belt 116. 

When the desired tension is reached, the user simply fastens the screw into the mounting 

flange 160 to the desired extension. 

[0026] Referring to FIGS. 10 and 11A, in a preferred embodiment, the arbor bracket 104 
includes a gear segment 1 13 for varying the height of the arbor with respect to a support 
surface 108. The operational engagement of a gear segment 113 will be discussed below 
with respect to a saw blade height adjustment assembly. 



13 



02-16-3 



[0027] The arbor bracket 104 may additionally include a mounting bracket 250 
configured to be secured to an arbor pin 119 such as by clamping the mounting bracket 
substantially about the pin via a bolt or the like for tightening the mounting bracket. The 
mounting bracket 250 may be inserted between a third arm 129 and a fourth arm 131 of 
the bevel member 124. The mounting bracket 250 may be aligned within the aperture 
between the third and fourth arms. Upon alignment, an arbor pin 1 19 may be utilized as 
a pivot for adjusting the blade height. Preferably, a key system is utilized for securing the 
mounting to the pin such that the pin and the arbor bracket pivot about the apertures in 
the beveling member 124. The adjustable coupling of the arbor assembly 102 with the 
bevel member 124 further enables the height adjustment assembly which will be 
discussed below. 

[0028] The dual sided arbor assembly 102 couples the saw blade 106 to the dual bevel 
table saw 100. In operation, to equip the dual bevel table saw 100 for left tilt operation, 
the user couples the saw blade 106 to the second end 112 of the arbor shaft 200. 
Accordingly, to equip the dual bevel table saw 100 for right tilt operation, the user 
couples the saw blade 106 to the first end 110 of the arbor shaft 200. Further description 
of the left and right tilt operations performed by the present invention is provided below. 
The dual sided arbor assembly 102 may be color coded to assist the user. For instance, 
the first end 1 10 of the arbor shaft 200 may be blue while the second end 1 12 of the arbor 
shaft 200 may be green. Hence, users may associate a color with a direction of beveled 
tilt. The saw blade 106 may couple to the first end 110 or the second end 112 of the 
arbor shaft 200 by tightening the threaded nut securing the outer removable flange 196 
and saw blade 106. It is contemplated that the dual sided arbor assembly 102 may be 
designed to facilitate the use of a calibrated fence as described below. 

[0029] Referring to FIGS. 8 and 9, the dual sided arbor assembly 102 is adjustably 
mounted to a bevel assembly 118. The bevel assembly 118 comprises a first or front 
mounting bracket 120, a first or front trunnion 122, a second or back mounting bracket, a 
second or back trunnion, and a beveling member 124, which bevels or tilts the saw blade 
106. The beveling of the saw blade is further enabled by a bevel adjustment assembly, a 
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selective rotational adjustment assembly, and a stop assembly, which are described 
below. In the exemplary embodiment shown, the first mounting bracket 120 includes a 
curvilenear interconnect such as a lip or rib for supporting a corresponding mechanical 
interconnect on a trunnion such as a groove. Alternatively other interconnects may be 
utilized as well. Further, the second trunnion and mounting bracket may be connected 
utilizing a similar configuration. A brace member 132 may extend between the first and 
the second trunnions for maintaining alignment. 

,0030] The bevel assembly 118 allows the operator to select the bevel angle of the saw 
blade 106 by adjusting the assembly including the first and second trunnions and the 
bevel member to which the arbor assembly is mounted with respect to the table 108. The 
bevel assembly 118 includes an angular adjustment assembly. In the preferred 
embodiment, the angular adjustment assembly includes a worm drive assembly. The 
angular adjustment assembly may include a hand wheel 170 coupled with a shaft 171 
having a bevel worm gear 174. Additionally, a spacer 172, a washer 173 may be 
implemented in the angular adjustment assembly. The shaft 171 extends through 
supports on the first mounting bracket for supporting the shaft 171 and bevel worm gear 
174. In operation, the worm gear 174 engages with a gear segment 123 included on the 
first trunnion 122. Thus, as the hand wheel 170 is rotated the worm gear 174 pushes or 
pulls the gear segment 123 to the right or left, in relation to the first mounting bracket 
120. It is further contemplated that other mechanisms such as a planetary gear system, or 
the like, may be utilized to rotate the first trunnion 122. 

[0031] With continued reference to FIGS. 8 and 9, the trunnion 122 is adjustably coupled 
with the first mounting bracket 120. In a preferred embodiment, this adjustable coupling 
is further enabled by the trunnion 122 including a semi-circular groove 136. The semi- 
circular groove 136 engages with a semi-circular rib 140 included on the first mounting 
bracket 120. It is contemplated that the groove may be formed in the first mounting 
bracket while ribs are formed in the first trunnion 122. Preferably, the semi-circular rib 
140 slides within the semi-circular groove 136 thereby allowing the first trunnion 122 to 
rotate through an arc with respect to the first mounting bracket 120. Similar rib and 
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groove assemblies may be included on the second mounting bracket 128 and the second 
trunnion 134 which adjustably couple together in a manner similar to the first mounting 
bracket and the first trunnion. It is understood that alternative systems for adjustably 
coupling the first trunnion 122 with the first mounting bracket and the second mounting 
bracket 128 with second trunnion 134 may be employed without departing from the 
scope and spirit of the present invention. 

[0032] The first trunnion 122 may also be coupled with a laser mounting assembly 159, 
as shown in FIGS. 8 and 9A. The laser mounting assembly 159 provides a laser source 
which may be various assemblies, such as a LED assembly, and the like. The laser 
mounting assembly 159 may be secured to the first trunnion 122 using a fastener, such as 
a screw, clip, pin, and the like. Other fastening devices include snap lock assemblies, 
compression lock assemblies, and the like may be employed to secure the laser mounting 
assembly 1 59. The laser source is for emitting a visible beam of light which may be used 
for indicating the beveled angle of the saw blade when configured to contact a visual 
indicator such as an angle scale (indicating a range of angle orientations). Such a bevel 
indication assembly is described below in reference to FIG. 12. Power for the laser 
source may be provided through a connection with the power source of the dual bevel 
table saw 100 or through alternate sources, such as a battery and the like. 

[0033] Referring to FIG. 9A, the bevel member 124, which supports the saw blade 
through an adjustable coupling with the arbor bracket 104, is coupled with the first 
trunnion 122 by a selective rotational adjustment assembly, which allows the bevel 
member 124 to pivot with respect to the first trunnion 122 through selective engagement 
with the first trunnion 122. The selective rotational adjustment assembly in a preferred 
embodiment includes a pivot pin 143 for coupling the first trunnion 122 with the bevel 
member 124 by engaging through the first trunnion at a first fastening point 145 and with 
the bevel member at a second fastening point. With regard to FIG. 9A, the pivot pin 143 
includes a pivot pin key assembly 144. In operation the pivot pin key assembly 144 fixes 
the rotation of the pivot pin with the first trunnion 122. It is contemplated that the pivot 
pin key assembly 144 may be a tab for accomplishing fixing the rotation of the pivot pin 
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143 with the trunnion 122. Alternate configurations, such as a compression lock 
assembly and the like may be employed without departing from the scope and spirit of 
the present invention. 

[0034] Referring to FIGS. 9A, 9B, and 10, in order to fix the beveling of the first 
trunnion 122 and the bevel member 124, relative to one another, a selective rotational 
adjustment assembly may include a removable pin 147 which is engaged with the first 
trunnion 122 and may selectively engage with the bevel member 124. In additional 
embodiments, the pin may be threaded or biased for quick release. The removable pin 
147 engages with the first trunnion 122 through an aperture or fastening point 148. In the 
current embodiment, the removable pin 147 extends through the fastening point 148 to 
engage with the beveling member 124 by threading into a threaded recess, aperture or the 
like located at a second position 153 included on a stop 127 secured to the bevel member 
124. Alternatively, the pin may directly connect to the bevel member (such as when the 
pin is connected in a threaded recess, aperture or the like located at a first position 151). 
Those of skill in the art will appreciate that various other positioning and securing 
systems may be implemented as well for securing the first trunnion and bevel member 
with respect to each other; it is the intention of this disclosure to encompass and include 
such variation. Preferably, the selective rotational adjustment assembly permits the 
removable pin 147 to engage in a first position 151 and a second position 153. The stop 
assembly comprises a stop for mounting on the bevel member 124. In preferred 
embodiments, a groove 150 and stop are shaped generally as an arc. This arc may be 
formed at various radii in alternate embodiments, in a preferred embodiment, the arc is 
centered such that the center point of the arc is located at the second fastening point 146 
included in bevel member 124. The stop may be secured to the bevel member via pins, 
screws, bolts, clips, and the like, thereby securing the stop 152 within the groove 150. 
For example, the stop may be secured via screws extending through apertures in the stop 
and subsequently threaded into recesses included in the bevel member 124. The exact 
position of the apertures or fastening points may be varied to achieve various angular 
orientations and blade extensions. 
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[00351 For example, the removable pin 147 may be threaded into the first and second 
positions, 151 and 153 respectively. In a preferred embodiment, for right tilt operation, 
the removable pin 147 is engaged with the second aperture 153. For left tilt operation, 
the removable pin 147 is engaged with the first aperture 151. It is understood that the 
removable pin 147, when removed from engagement with the bevel member 124, allows 
the first and second beveling members to rotate independently of one another. 

[0036] Referring to FIG.9A, in the preferred embodiment, the second fastening point 146 
is the center point for measurement, the first threaded aperture 151 and the second 
threaded aperture 153 are located at forty five degrees apart from each other. In futher 
embodiments the angular orientation may be varied as contemplated by one of ordinary 
skill in the art. However, it is contemplated that the first threaded aperture 151 and 
second threaded aperture 153 may be set apart from one another at various angles. For 
example, the present invention may provide user selectable alternative groove and stop 
configurations which may enable the removable pin 147 to engage with threaded 
apertures, disposed on the bevel member 124, which are set apart by angles ranging from 
ten degrees to eighty degrees. Further, the present invention may enable three or more 
positions which may be established by the removable pin 147 engaging with one of three 
or more threaded bores. It is further contemplated that the threaded bores and/or 
removable pin 147 may be alternatively configured as a quick connect system such as a 
compression lock system, a biased pin, or the like for rapidly securing the first trunnion 
122 to the bevel member 124. Other assemblies for establishing the position of the bevel 
members relative to one another may be employed as contemplated by those of ordinary 
skill in the art. 

,00371 In exemplary operation, to bevel the saw blade to the left or the right, an operator 
turns the hand wheel 170 to rotate the first trunnion 122 until the saw blade 106 is 
beveled to the desired angle. Preferably, the bevel assembly 118 is capable of beveling 
or tilting the saw blade 106 at angles between zero degrees (vertical) and forty five 
degrees both to the left and the right of vertical. Moreover, in preferred embodiments of 
the invention, the bevel assembly 118 may allow the user to select any angle within the 
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range of movement of the bevel assembly 118 and thereafter hold the saw blade at the 
angle selected. 

[0038] The beveling motion of the saw blade 106 of the dual bevel table saw 100 is 
illustrated in FIGS. 1 through 7 and FIGS. 9B through 9D. FIGS. 9B through 9D 
illustrate the adjustment capabilities enabled by the removable pin 147 with respect to the 
first trunnion 122 and bevel member 124. Disengagement of the removable pin 147 
results in the bevel member 124 rotating independently of the first trunnion 122. 

10039] Left tilt operation is illustrated in FIGS. 2, and 4A through 5C. Left tilt is defined 
as the orientation of the blade 106 with respect to the first mounting bracket 120. The 
zero degree position (vertical position), shown in FIG. 2, for left tilt operation may be 
established with the removable pin 147 engaged into the first threaded aperture 151 of the 
bevel member 124 and the first trunnion 122 in its left most position relative to the first 
mounting bracket 120. In this orientation, the various saw components are configured to 
allow a full cut substantially at a forty-five degree bevel. For left tilt operation, the saw 
blade 106 is coupled with the second end 1 12 of the arbor shaft 200. As may be seen in 
FIG. 4B, tab 191 included on the second arm 127 of the bevel member 124 is engaged 
against the rod 192 of the secondary stop 190, when the bevel member 124 is in the zero 
degree position for left tilt operation. Thus, if the removable pin 147 is disengaged from 
the bevel member 124, the bevel member 124 may maintain a vertical position with 
respect to the table 108 and or the first mounting bracket 120. Further, the zero degree 
position (wherein the saw blade 106 extends ninety degrees from the support surface 108) 
for left tilt operation aligns the second end 1 12 of the dual sided arbor assembly 102 in a 
centered position with respect to the first mounting bracket 120. This position allows the 
saw blade 106 to extend through a throat plate assembly 103, maintaining the proper 
orientation of the saw blade 106 with respect to the table 108. For example, the dual 
bevel table saw of the present invention may allow a user to utilize a fence with a 
dedicated measuring system such that the saw blade is disposed in a fixed lateral position 
(with respect to the first mounting bracket 120) when on either end of the arbor for either 
left or right beveling. The throat plate assembly 103 may be removed making the second 
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end 112 accessible so that the saw blade 106 may be secured in place using an outer 
removable flange 196 and nut 197 or removed from the second end 112. After the saw 
blade 106 is attached to the second end 112 the throat plate assembly 103 may be 
replaced. 

[00401 In an alternative example, let us assume that the dual bevel table saw 100 is set up 
for right tilt operation. Thus, to configure the saw for left beveling, the saw blade 106 is 
removed from the first end 110 of the arbor shaft 200. Preferably, the bevel assembly 
118 is set to the zero degree position therby minimizing or eliminating pressure on the 
pin 147. The throat plate assembly 103 may be removed to allow access to the outer 
flange 196 and nut 197 coupling the saw blade 106 to the first end 110. After removing 
the flange 196 and nut 197 the saw blade 106 may be removed from the first end 110. 
Next, the removable pin 147 may be disengaged from its coupling with the bevel member 
124. Thus, the bevel member 124 is enabled to rotate independently of the first trunnion 
122. The amount of rotation may be limited by engagement of the bevel member against 
an approximation stop 264 disposed on the first trunnion 122. 

[00411 In order to establish the zero degree position for left tilt operation, the first 
trunnion 122 is adjusted into its left most position with respect to the first mounting 
bracket 120 and the bevel member 124. This is accomplished through rotation of the hand 
wheel 170 which operationally engages the bevel worm gear 174 with the gear section 
123 included on the first trunnion 122. As the first trunnion 122 is being rotated to its left 
most position the bevel member is being adjusted with respect to its position relative to 
the first mounting bracket 120 and is independently rotating with respect to the first 
trunnion 122. The bevel member 124 may be inclined to rotate past its vertical position 
as the first trunnion 122 rotates to its left most position and the approximation stop 264 
disengages from the bevel member 124. To assist in establishing the bevel member 124 
in its vertical position (when establishing the bevel assembly 118 in the zero degree 
position for left tilt operation) the rotation of the bevel member 124 is halted by the 
engagement of the tab 191 with the rod 192 of the secondary stop 190, as described 
above. The left most position is achieved when the first trunnion 122 engages against a 
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third stop 260. Once established in the left most position, the removable pin 147 is 
aligned with and may be engaged with the aperture 151 defining the first position. The 
engagement of the removable pin 147 with the first aperturel51 enables the operator to 
bevel or tilt the saw blade 106 to the left through rotation of the hand wheel 170. 

[00421 A dual bevel table saw 100 configured for right tilt operation is shown in FIGS. 3 
and 6A through 7C. The zero degree position (vertical position), shown in FIG. 3, for 
right tilt operation may established with the removable pin 147 engaged into the second 
aperture 153 included in stop 152 and the first trunnion 122 in its right most position 
relative to the first mounting bracket 120 and the bevel member 124. The right most 
position of the first trunnion 122 may be established when the first trunnion 122 is 
engaged against a fourth stop 262 disposed upon the first mounting bracket 120. In this 
orientation, the position of the motor 1 14 is such that contact may be avoided with other 
components included in the dual bevel table saw 100 and thus a full range of right tilt 
bevel adjustment is enabled. For right tilt operation, the saw blade 106 is coupled with 
the first end 110 of the arbor shaft 200. It is seen that the bevel member 124 may be 
engaged against the approximation stop 264 in the zero degree position for right tilt 
operation. Thus, were the removable pin 147 disengaged from the bevel member 124 
which allows the bevel member 124 to rotate, independently of the first trunnion 122, the 
bevel member 124 may maintain a generally vertical position. Further, the zero degree 
position for right tilt operation aligns the first end 110 of the arbor assembly 102 in a 
centered position to extend the saw blade 106 through the throat or slot included in the 
throat plate. This position allows the saw blade 106 to extend through the throat plate 
assembly 103, maintaining the proper orientation of the saw blade 106 with respect to the 
first mounting bracket 120 and the table 108. During operation the throat plate assembly 
103 may be removed making the first end 110 accessible so that the saw blade 106 may 
be secured in place using the removable outer flange 196 and nut 197 or removed from 
the first end 110. After the saw blade 106 is attached to the first end 1 10 the throat plate 
assembly 103 may be replaced. 
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[0043] In an alternate example, when right tilt operation is desired. The operator may 
first bevel the saw blade 106 to its vertical position (e.g., to approximately zero degree 
bevel angle) for left tilt operation. Subsequently, the operator may release the removable 
pin 147 from engagement with the first aperture 151 (for left beveling) of the bevel 
member 124 thereby allowing the bevel member 124 to rotate which may cause the tab 
191 to engage against the rod 192, thus establishing the bevel member 124 and the dual 
sided arbor assembly 102 in a substantially vertical position. Once the saw blade 106 is 
in the vertical position the throat plate assembly 103 may be removed for gaining access 
to the nut 197 and flange 196 which secure the saw blade 106 to the arbor shaft 200. The 
nut 197 and washer 196 and saw blade 106 may be removed from the second end 1 12. 

[0044] With the removable pin 147 disengaged from the bevel member 124, the bevel 
member 124 is held in its vertical position by engagement of the tab 191 against the rod 
192. To move the first trunnion 122 to its right most position the operator may begin to 
rotate the hand wheel 170 which may cause the worm gear 174 to rotate against the gear 
segment 123 and begin to push the first trunnion 122 to the right. As the first trunnion 
122 rotates to the right the approximation stop 264 engages against the bevel member 
124. With the bevel member 124 engaged against the approximation stop 264 the 
removable pin 147 may be aligned to engage with the second aperture 153 included on 
the stop 152. The operator may engage the removable pin 147 with the second aperture 
153 at this time or may choose to wait until the first trunnion 122 is established in its 
right most position thereby establishing the zero degree position for right tilt operation. 
Once engaged against the approximation stop 264 the bevel member 124, whether 
engaged by the removable pin 147 or not, is moved or translated to the right, with respect 
to the first mounting bracket 120, along with the first trunnion 122, while remaining in its 
vertical orientation relative to the first trunnion 122. The operator may rotate the hand 
wheel 170 through its full range of motion to the right, thereby establishing the first 
trunnion 122 in its right most position which is the zero degree (vertical) position for 
right tilt operation. In the right most position, the fourth stop 262 may be engaged by the 
first trunnion 122 which assists in establishing the zero degree position for right tilt 
operation. Once the first trunnion 122 has reached the zero degree position for right tilt 
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operation, the removable pin 147, if not already engaged with the second aperture 153 of 
the stop 152, is aligned with and may be operationally engaged with the second aperture 



153. 



[0045] The saw blade 106 may be placed on the first end 1 10 of the arbor shaft 200 and 
the throat plate assembly 103 replaced in the table 108. To tilt the saw blade 106 to the 
right the operator may rotate the hand wheel 170 such that the first trunnion 122 moves to 
the left. The bevel member 124, securely coupled in position relative to the first trunnion 
122 by engagement of the removable pin 147 with the second aperture 153, is 
correspondingly rotated/tilted with respect to the first trunnion 122 and thus the saw 
blade 106 is tilted/beveled to the right. 

[0046] The various stops such as the second, third, fourth, and approximation stops may 
assist in properly aligning the first trunnion 122 and the bevel member 124 when 
adjusting the desired beveling direction. Further, without the stops the first trunnion 122 
may be difficult to align with the first aperture 151 or the second aperture 153 when 
configuring for left or right tilt operation. It is contemplated that these stop assemblies 
employed with the present invention may vary in configuration without departing from 
the scope and spirit of the present invention. It is further contemplated that the number 
and location of stop assemblies employed with the present invention may vary. 

[0047] It is understood that the saw blade 106, whether positioned on the first or second 
end 1 10 or 1 12 of the arbor shaft 200, extends up and through the throat plate assembly 
103 of the table 108 in a centered position. In the preferred embodiments, the saw blade 
106 establishes an intersection point for both beveling directions. Preferably, the 
intersection point is established on the right of the saw blade 106 (for a fence disposed on 
the right hand side) when on the first or second ends of the arbor shaft 200. It is 
contemplated that the intersection point may vary to accommodate different blade 
thicknesses and configurations of the bevel assembly 118. 
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[00481 It is further understood that the movement/translation capabilities of the first 
trunnion 122 and bevel member 124 relative to the first mounting bracket 120 allows for 
the re-positioning of the first and second ends of the arbor shaft 200 in proper alignment 
for engagement by the saw blade 106 through the throat plate assembly 103 of the table 
108 In the preferred embodiment, the translation capability is enabled by the rib and 
track assembly adjustably coupling the first mounting bracket 120 with the first trunnion 
122 and the second mounting bracket 128 with the second trunnion 134. Further, the 
translation capability is enabled by the rotational adjustment assembly which adjustably 
couples the first trunnion 122 with the bevel member 124 via removable pin 147. 
Alternative configurations for providing the translation^ movement of the first trunnion 
and the beveling members with respect to the first mounting bracket 120 may be 
employed as contemplated by those of ordinary skill in the art. 

[00491 It will be appreciated that the present invention is not limited to the embodiment 
illustrated. For example, the dual bevel table saw 100 may employ drives for coupling 
the arbor assembly 102 and the motor 1 14 other than the belt drive 116 shown in FIGS. 2 
through 7 (i.e., a transmission, chain, etc.) to provide motive force for turning the saw 
blade 106 without departing from the scope and spirit of the present invention. Similarly, 
the bevel assembly 1 18 may be configured differently, and may be automated, depending 
on design preferences and the application for which the bevel assembly 1 1 8 is intended. 

[0050] Preferably, the dual bevel table saw 100 equipped with a throat plate assembly 
103 that provides a slot or throat through which the saw blade 106 extends above the 
support surface or table 108, as shown in FIGS. 1 through 11. Moreover, the dual bevel 
table saw 100, of the present invention, when used with a standard 10 inch blade may be 
configured to provide full height cutting capacity, which may extend to approximately 
3»«" (three and a half inches) in both right and left tilt bevel operation, such as when 
beveled at 45° (forty-five degrees). Those of skill in the art will appreciate that the saw 
of the present invention may be variously configured without departing from the scope 
and spirit of the present invention. 
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[00511 The throat plate may consist of an inner throat plate 105 and an outer throat plate 
107 In order to remove the inner throat plate 105, the user may lift the inner throat plate 
105 by placing a finger, screwdriver, or similar device in an aperture 109 or recess 
included on the inner throat plate 105. After the inner throat plate 105 is removed, the 
outer throat plate 107 may be removed by engaging with an aperture or recess 1 1 1 or by 
simply grabbing its inner edge. When the blade 106 has been changed, both the inner 
throat plate 105 and the outer throat plate 107 may be returned to their original positions 
so that a work piece may be moved across the tabletop efficiently. It is further 
contemplated that the throat plate assembly 103 may include a single plate which may be 
removed and replaced into the table 108. In the alternative, the throat plate assembly 103 
may be enabled with three or more separate and distinct plates with which an operator of 
the dual bevel table saw 100 may engage. Furthermore, a leveling mechanism may be 
included in the table or the outer throat plate for leveling the outer throat plate or the 
inner throat plate as applicable. 

I0 052] The height adjustment assembly includes a worm drive which comprises a hand 
wheel 180 coupled with a shaft 181. The shaft 181 operationally engages through a 
height adjustment flange 185 disposed upon the bevel member 124. The shaft 181 
extends through the height adjustment flange 1 85 and is coupled with a height worm gear 
183 The shaft 181 further extends through the height worm gear to couple with a 
support member 184 for supporting the worm gear 183. The support member 184 may 
increase the stability of the height worm gear 183 engagement with a gear segment 113 
included on a arbor bracket 104. Through rotation, in either direction, of the hand wheel 
180 the worm gear 183 pushes or pulls the gear segment 113, either towards or away 
from the first mounting bracket 120. This has the effect of pushing and pulling the gear 
segment 113 which is coupled with the arbor bracket 104 (in the present example the gear 
segment is unitary with the arbor bracket 104) which in turn is coupled with the saw 
blade 106. Thus, when the gear segment 113 is pushed away from the first mounting 
bracket 120, it results in the arbor assembly 102 being raised and therefore the saw blade 
106 is extended through the table 108. When the gear segment 1 13 is pulled towards the 
first mounting bracket 120, it results in the arbor assembly 102 lowering and therefore the 
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saw 



blade 106 is lowered relative to the table 108. It is further contemplated that other 
mechanisms such as a planetary gear system, or the like, may be employed to achieve the 
height adjustment of the arbor assembly 102. 

[0053] Changing saw blades may decreases efficiency and lead to user dissatisfaction. In 
an embodiment shown in FIG. 12, a dual bevel table saw 1200 may assist in ameliorating 
this problem by the addition of a companion saw assembly, which may be configured for 
commonly reoccurring cuts or the like. Preferably, the companion saw may be of limited 
functionality so as to minimize cost. In further embodiments, the companion saw may be 
configured substantially similar to the table saw 100 described in FIGS. 1 through 1 1 . 

[0054] The companion saw blade 1214 may be located proximal to a right side 1220 of 
the table 1202 of the dual bevel table saw assembly 1200, in the present embodiment. A 
second cabinet 1226 may house the various component for operating the companion saw. 
In the present embodiment, a hand wheel 1228 for enabling a height adjustment assembly 
disposed within the second cabinet 1226 may allow an operator to adjust the height of the 
companion saw blade 1214. In embodiments a companion saw may function as a dual 
bevel table saw, a right tilt saw, or a left tilt saw. It is further contemplated that the 
companion saw blade 1214 may not tilt in either direction, thus minimizing cost. It is 
contemplated that the companion saw assembly may be equipped with any useful blade 
as contemplated by ordinary users in the art without departing from the scope and spirit 
of the present invention. 

[0055] The dual bevel table saw assembly 1200, of FIG. 12, is also equipped with a fence 
1216 coupled with a rail 1217, the fence 1216 allows a straight cut to be made at a 
precise distance from the fence 1216. As mentioned above, the dual sided arbor 
assembly coupled with the saw blade 1204 may be designed to facilitate operation of the 
fence 1216. For instance, the dual sided arbor assembly may be designed to rotate the 
saw blade 1204 around a common pivot point while operating both in the right tilt and the 
left tilt configuration. With a common pivot point, the fence 1216 remains the same 
distance from the saw blade 1204 regardless of whether the first end or the second end of 
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a dual arbor shaft is being used. This may provide users with the option to use the same 
fence 1216 to measure the distance to the saw blade 1204 regardless of dual bevel table 
saw 1200 configuration. In this manner, the dual sided arbor assembly of the present 
embodiment allows users to use common fence system for either left or right beveling. 
As shown in FIG. 12, the fence 1216 in the present embodiment is adjustably 
positionable along rail 1217. It is contemplated that two rails positioned on the front and 
back side of the table 1202 may couple with the fence 1216. A locking mechanism 1219 
prevents the fence 1216 from moving once the fence 1216 is positioned at the desired 
distance a saw blade. 

10056] Referring to FIG. 12, in the current embodiment, the dual bevel table saw 
assembly 1200 is equipped with a bevel indication assembly indicated by a visual marker 
1222 mounted generally perpendicular to the first cabinet 1207. The bevel indication 
assembly includes a laser source for emitting a visible laser beam which may be observed 
upon the visual marker 1222. In exemplary embodiments, the laser source is coupled to a 
first trunnion, similar to that shown and described above in reference to FIGS. 1 through 
11. In the present embodiment, the first trunnion rotates in a manner directly 
proportionate to the saw blade, which allows the laser source to track with the changes 
made in the bevel angle of the saw blade 1204 and to accurately indicate the angle of the 
saw blade 1204. The perpendicular positioning of the visual marker 1222 allows for 
easier viewing from multiple positions around the dual bevel table saw 1200. Such as for 
a user utilizing handle wheel 1208 to bevel the saw blade. In the current embodiment, the 
visual marker 1222 is positioned on the side of the table saw where the hand wheel 1210 
for adjusting the blade height is located. 

[0057] For a dual bevel table saw, the visual marker 1222 may be equipped with two 
scales positioned side by side for beveling in either direction. Each scale may read from 
zero degrees to forty five degrees. However, in the present embodiment one scale begins 
with zero degrees while the other begins with forty five degrees. The scale in the present 
embodiment must be configured as such because the position of the first trunnion for zero 
degrees during left tilt operation coincides with the forty five degree position when 
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configured for right tilt operation. It is contemplated that, to make reading the scale more 
convenient, the scale may be color-cotied which would allow users to associate a color 
with each direction of tilt. For instance, the scale for right tilt operation may be blue 
while the scale for left tilt operation may be green. While it is contemplated that the scale 
may read from zero degrees to forty five degrees in tire present embodiment, the scale 
may display other ranges without departing from the scope and spirit of the present 
invention. It is also contemplated that the visual marker 1222 may be angularly 
configured for mounting with tire firs, cabinet 1207. For example, the visual marker 
1222 may form an are. The arc may increase the precision of the readings obtained from 
the visual marker. 

[0058] It is further contemplated that the visual marker 1222 may be enabled in a 
triangular form with two separate scales disposed on two sides of the triangle. One side 
provides zero to forty-five degree readings for left tilt operation while the other 
accomplishes the same for right tilt operation. The triangular visual marker by be 
coupled with the first cabinet 1207 in a manner which allows a user to adjust the tnangle 
to show the side with the appropriate scale for the direction of tilt of the saw blade. It is 
also contemplated that the bevel indication assembly, including the triangular visual 
marker, may automatically adjust the display side of the triangular visual marker to 
coincide with the direction of tilt intended for the saw blade. 

l0 059, The user may obtain a read-out from the bevel indication assembly by first 
rotating the saw blade. In order to rotate the saw blade, the user may simply rotate the 
hand-wheel 1210 that is coupled to the first trunnion. (The manner in which this rotation 
is achieved is similar to that described above for dual bevel table saw assembly 100.) 
The first trunnion is coupled to the saw blade and also the laser source. Therefore, when 
the first trunnion rotates, the laser source also rotates and emits the laser beam onto the 
visual marker 1222. Where the laser beam is emitted on the visual marker 1222 is 
dependent on the angular position of the first trunnion. Hence, the visual marker 1222 
may be coupled to the dual bevel table saw on the exact position that allows the laser 
beam to highlight the angle that corresponds to the actual angle of the saw blade. The 
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laser beam may be visible from a variety of positions about the table saw. Also, the 
visual marker 1222 may be placed perpendicular to the front wall of the table saw 
cabinet, to increase visibility. Increased visibility is especially useful when vibrations in 
the table saw cause the blade to rotate slightly out of position during use. When this 
happens, the laser indicator can notify the user even when a work piece is hanging 
slightly over the front edge or when the user is standing on a distant side of the table saw. 

[0060] Alternatively, the bevel indication assembly may include a visual marker which is 
remotely located with respect to the table saw assembly. In this embodiment the visual 
marker may take the form of a rollout mat which includes indicators for identifying 
angular positions. The mat is positioned on the floor of the user's work area so that the 
laser source emits the laser beam on the indicator which identifies the angle that 
corresponds to the actual angle of the saw blade. By providing a means to position the 
visual marker on the floor, a much larger scale may be employed without restricting the 
user's workspace. The larger scale may increase the resolution quality making it easier to 
read from a variety of positions around the table saw and with larger workpieces hanging 
over the top of the table saw. In an alternative embodiment, the rollout mat may be 
enabled to self-illuminate when contacted by the laser beam. For example, the indicators 
may include self-illuminating assemblies so that when the laser beam contacts one of 
them, that indicator may light up to display to the operator the angle of the saw blade. 
Various self-illuminating assemblies may be employed as contemplated by those of 
ordinary skill in the art. 

,0061] In general, the major portion of the table on the dual bevel table saw assembly is 
immobile. However, it is contemplated for the embodiments shown and described in 
FIGS. 1 through 12, that the left-most portion of the table 1202 may be enabled as a 
sliding tabletop. The sliding tabletop is positioned on a roller assembly. The roller 
assembly may consist of small ball bearings positioned inside a track coupled to the 
tabletop. The track is suitable for accepting a rail member coupled to the sliding table. 
In an alternative embodiment, it is further contemplated that the sliding tabletop may 
achieve its motion by being coupled with a variety of similar assemblies such as a shaft 
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and thrust bearing mechanism or the like. The sliding tabletop allows a large workpiece 
such as a piece of large plywood to be moved across the tabletop with ease. This will 
assist the user in performing a large variety of cuts ranging from cross-cuts to rip-cuts. 

[0062] Referring now to FIG. 13, a dual bevel table saw 1300 is shown. The dual bevel 
table saw 1300 is similar in every respect to the dual bevel table saw assembly 1200 
except that the dual bevel table saw 1300 further includes a router station 1330. The 
router station 1330 enables a router to be mounted to the table 1302. Thus, an operator is 
provided the additional functionality of the router. In the current embodiment, the router 
is disposed within the second cabinet 1326. It is contemplated that depth adjustment 
capabilities may be included within the router station to allow an operator to adjust the 
height of a router bit relative to the table 1 302. 

[0063] In an alternative embodiment, shown in FIG. 13B, the router station may be 
included within a router extension 1340. The router extension 1340 may comprise a 
router station 1330 disposed within a table 1342 which is coupled with a support 
assembly 1350. The router extension 1340 may be coupled with the table 108, 1202, 
and/or 1302, in a manner which allows it to be removed when no longer needed. 

[0064] In a further aspect of the invention, a riving knife assembly 1400 is shown in 
FIGS. 14 through 22. The riving knife assembly 1400 may be coupled with the dual 
bevel table saw shown and described above in reference to FIGS. 1 through 13. The 
riving knife assembly 1400 may include a first mounting member 1402 coupled with a 
first armature 1404 and a second armature 1406. The first armature 1404 couples with 
the beveling member 124 and the second armature 1406. The coupling of the first and 
second armature may be an adjustable coupling allowing for rotational movement 
between the first and second armatures. The second armature 1406 couples with the first 
armature 1404 and the first mounting member 1402. The first and second armature 
enable the riving knife assembly 1400 to adjust its vertical position in relationship with 
any height adjustment made to the saw blade 106. 
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[0065] The second armature 1406, in its coupling with the first mounting member 1402, 
further couples with a first riving bracket 1408. The first riving bracket 1408 further 
couples with the bearing retaining nut 232 of the dual arbor assembly 102. It is 
understood that the coupling of the first riving bracket 1408 with the bearing retaining nut 
232 may be an adjustable coupling. A second riving bracket 1410 couples with the first 
mounting member 1402 and with the inside of the first bore 217 of the first height bracket 
216. It is understood that the coupling of the second riving bracket 1410 with the first 
height bracket 216 may be an adjustable coupling. The first mounting member 1402, first 
armature 1404, second armature 1406, first riving bracket 1408, and second riving 
bracket 1410 are preferably coupled to enable them to remain in the horizontal plane 
while the raising/lowering of the saw blade 106 occurs. 

[0066] The first mounting member 1402 is further disposed with a quick release 
assembly. The quick release assembly comprises a quick release handle 1412 coupled 
with an eccentric shaft 1414. The eccentric shaft 1414 operationally couples with a 
locking pin 1415. The locking pin 1415 comprises a locking pin body 1416 engaged with 
the eccentric shaft 1414, a second mounting member 1418, and a head member 1417 
coupled with a sheathing member 1420. The locking pin includes a spring loaded 
assembly enabling the head member 1417 and a circular engagement member 1419, 
disposed on the locking pin body 1414 proximal to the head member 1417 of the locking 
pin 1416 to be set in a locked position and a release position relative to the second 
mounting member 1418, the sheathing member 1420, and a riving knife 1422. In the 
preferred embodiment, the spring loaded assembly comprises a compression spring 
disposed within the locking pin body 1416 and engaging on one end with a retaining 
member 1421 and on the other end with the head member 1417. The compression spring 
is biased to an original position which maintains the head member 1417 in the locked 
position. 

[0067] The locking pin 1415, second mounting member 1418, and the sheathing member 
1420, are configured to engage the riving knife 1422. The riving knife 1422 includes an 
engagement assembly 1424 extending at least partially along the length of the riving 
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knife 1422. In the preferred embodiment, the engagement assembly 1424 is a slot 
defining a recess within the riving knife 1422, beginning at a first end 1426 of the riving 
knife 1422. The slot of engagement assembly 1424 further defines a first locking 
assembly 1428 and a second locking assembly 1430. In the current embodiment, the first 
and second locking assemblies are circular apertures which allow the circular 
engagement member 1419 of the locking pin 1415 to engage in preset locations and 
securely establish the position of the riving knife 1422. 

,0068] In a preferred embodiment, operation of the riving knife assembly 1400 is enabled 
by the removal capabilities of the throat plate assembly 103. By removing the throat 
plate assembly 103 the operator may access to the quick release handle 1412. The 
operator may establish the quick release handle 1412 in the release position by manually 
positioning the quick release handle 1412. The release position biases the eccentric shaft 
1414 engaging it with the compression spring disposed within the locking pin body 1416. 
The release position of the eccentric shaft 1414 pushes against the compression spring of 
the locking pin body 1415 which translates this force into a pushing force against the 
head member 1417 and circular engagement member 1419. The pushing force of the 
spring forces the head member 1417, including the circular engagement member 1419, 
and the sheathing member 1420 away from the second mounting member 1418. It is 
understood that the position of the quick release handle 1414 may be affixed once the 
desired position has been set or the quick release handle 1414 may be spring loaded 
requiring a force to maintain a position, such as the release position. 

[0069] In the release position the first end 1426, including the engagement assembly 
1424, of the riving knife 1422 may be inserted between the second mounting member 

1418 and the sheathing member 1420. The slot of the engagement assembly 1424 allows 
the locking pin 1415 to slidably engage within. The operator determines the desired 
setting of the riving knife 1422 using the first and second locking assemblies. Once the 
desired position is determined, the operator engages the circular engagement member 

1419 within one of the cut outs of the first and second locking assemblies, by adjusting 
the quick release handle 1412 into the locked position. The lock position disengages the 
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eccentric shaft 1414 from the compression spring of the locking pin 1415, thereby 
allowing the spring to return to its original position which forces the head member 1417, 
circular engagement member 1419, and the sheathing member 1420 against the nvmg 
knife 1422 The force of the compression spring translated through the head member 
1417, circular engagement member 1419, and the sheathing member 1420 may securely 
affix the position of the riving knife 1422 relative to the saw blade 106. 

[0 070] It is contemplated that the engagement assembly may be configured in a variety 
of manners. For example, the engagement assembly may include a plurality of preset 
positioning members. Further, the engagement assembly may be a one or more tabs 
disposed on the outer edges of the riving knife which are engaged within a sleeve 
established by the locking pin 1415, second mounting member 1418, and sheathing 
member 1420. It is further contemplated, that the adjustment of the riving knife 1422 
may be enabled by various mechanisms, such as a worm drive assembly, ratchet 
assembly, and the like. 

[00711 It is understood that the position of the riving knife assembly may be enabled to 
accommodate a switch in the position of the saw blade 106 as necessitated by the desired 
tilt operation to be performed. Thus, it is contemplated that the first mounting member 
1402 may be adjustably coupled with the second armature 1406, the first riving bracket 
1408 and the second riving bracket 1410. This adjustable coupling enables the first 
mounting member 1402 to re-position the locking pin 1415, the second mounting 
member 1418, and the sheathing member 1420. The re-positioning of these components 
thereby enabling the riving knife 1422 to be positioned behind the saw blade 106 whether 
configured for left tilt or right tilt operation. 

[0072, In an alternative embodiment, it is contemplated that the first mounting member 
1402 may be removed from engagement with the second armature 1406, the bearing 
retaining nut 232 and the inside of the first bore 217. The first mounting member 1402 
may then be rotated one hundred eighty degrees and reconnected with the second 
armature 1406, the bearing retaining nut 232, and the inside of the first bore 217. It is 
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further understood that the quick release handle 1414 may be removed from engagement 
with a first end of the eccentric shaft 1412 and, after rotation of the first mounting 
member 1402, reconnected with a second end of the eccentric shaft. The quick release 
handle 1414 and the eccentric shaft 1412 maintain their operational capabilities, 
respectively, regardless of the rotational position of the first mounting member 1402. 

[0073] It is further contemplated that the first mounting member 1402 may be comprised 
of a first section 1403 and a second section 1405. The first section 1403 may be coupled 
with the first and second riving brackets and the second armature 1406. The second 
section 1405 may be removed from the first section 1403 rotated one hundred eighty 
degrees and then re-connected with the first section 1403. Thus, the quick release handle 
1414, the eccentric shaft 1412, the locking pin 1415, the second mounting member 1418, 
and me sheathing member 1420, are repositioned one hundred eighty degrees from an 
original position. Such a rotational and connective enablement allows the riving knife 
1422 to be positioned behind the saw blade 106 whether it is being titled to the left or to 
the right. Various other mechanisms for enabling the riving knife 1422 in such a manner 
as that described above may be employed without departing from the scope and spirit of 
the present invention. 

[0074] It is understood that the quick release handle 1412 may be engaged through 
various mechanisms. For example, a hex-head wrench may engage with the quick 
release handle 1412 allowing an operator to establish the quick release handle 1412 in the 
release or lock position. A hex-head wrench enabled quick release handle 1412 may 
allow the wrench to be inserted through a connector in the table 108 of the dual bevel 
table saw assembly 100. This may enable the quick release handle 1412 to be used 
without removing the throat plate assembly 103. This may be advantageous for the 
operator of the dual bevel table saw assembly 100 who wishes to quickly remove the 
riving knife 1422 without having to undue the throat plate assembly 103. 

[0075] The riving knife 1422 may further include a plurality of slots disposed along a 
second end 1432. In the preferred embodiment, the second end 1432 is disposed with a 
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first slot 1434, a second slot 1436, and a third slot 1438. In addition, the riving knife 
1422 may include a connection assembly 1440 comprising a first connector 1442 and a 
second connector 1444 disposed through the riving knife 1422 proximal to the second 
end 1432. The plurality of slots 1434 through 1438 and the connection assembly 1440 
may be employed for the attachment of various other components for use with the dual 
bevel table saw 100. 

[0076] An arbor lock assembly 1450, shown in FIGS. 18 and 19, may be further included 
with a dual bevel table saw y which may or may not include the riving knife assembly 
1400. The arbor lock assembly includes an arbor lock member 1452 including a finger 
1454 which engages with an arbor lock spacer 1456, which is configured to provide 
similar functionality as the first spacer 220 of the dual arbor assembly 102. The arbor 
lock spacer 1456 provides a plurality of slots within which the finger 1454 of the arbor 
lock member 1452 may engage. It is contemplated that the spacer 1456 may include a 
key assembly for affixing its position to the arbor shaft 200. The arbor lock assembly 
1450 provides a mechanism whereby the position of the arbor shaft 200 may be fixed. 
This may be advantageous when changing the position of the saw blade or accessing the 
dual bevel table saw assembly for other reasons. 

[0077] The riving knife assembly 1400 may further include a guard assembly which may 
be removably coupled with the riving knife assembly. Such a riving knife guard 
assembly 1500 is shown in FIG. 20. In the preferred embodiment, the guard assembly 
comprises a first guard 1 502 coupled with a center member 1 504 which is further coupled 
with a second guard 1506. The center member 1504 may be securely affixed to the 
second end of the riving knife 1422. It is contemplated that the center member 1504 may 
couple with at least one of the plurality of slots 1434 through 1438 disposed on the 
second end 1432 of the riving knife 1422 and/or at least one of the connectors 1442 or 
1444 disposed proximally to the second end 1432. The center member 1504 may be 
rigidly affixed in position, relative to the riving knife 1422, or the center member 1504 
may be adjustably coupled with the second end 1432 of the riving knife 1422. The center 
member 1504 may be configured to substantially encompass the saw blade. 
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Alternatively, the center member 1504 may be configured to encompass various sections 
ofthe saw blade. 

[0078] In the preferred embodiment, the first guard and second guard 1502 and 1506 are 
adjustably coupled with the center member 1504. The first guard 1502 includes a first 
engagement assembly 1508. The first engagement assembly is a slot through the first 
guard 1502. The slot engages with a first bushing 1510 and a second bushing 1512 both 
of which are disposed upon a first side 1505 (not shown) of the center member 1504. 
The first and second bushings provide a bearing surface for the first guard 1502 to slide 
up and down upon. The second guard 1506 includes a second engagement assembly 
1514 comprising a second slot through the second side 1506. The second slot engages 
with a third bushing 1516 and a fourth bushing 1518 (not shown) both of which are 
disposed upon a second side 1507 (not shown) ofthe center member 1504 and provide a 
bearing surface for the second guard 1506 to slide up and down on. The engagement of 
the bushings within the slots ofthe first and second guards enables the first and second 
guards to move independently of one another. In operation, as the blade is raised or 
lowered, or a workpiece is fed through the saw blade, the first and second guards will 
move up and down relative to the center member 1504. It is understood that the 
configuration and coupling ofthe components of the riving knife guard assembly 1500, 
as described above, may vary without departing from the spirit and scope ofthe present 
invention. 

[0079] It is further contemplated that an over arm guard assembly may be coupled with 
dual bevel table saw assemblies ofthe present invention. The over arm guard assembly 
may comprise a guard bracket which substantially extends over and at least partially 
encompasses the saw blade. The over arm guard assembly is configured to assist in 
protecting against unwanted contact between the operator and the saw blade. The guard 
bracket may be coupled with the table 108 in a position proximal to the saw blade in 
order to enable the functionality of the guard bracket. It is understood that the guard 
bracket may be variously configured as contemplated by those of ordinary skill in the art. 
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[0080] The riving knife assembly 1400 may be further coupled with a kickback finger 
system 1600 as shown in FIGS. 21 and 22. The kickback finger system 1600 may be 
coupled with the second end 1432 of the riving knife 1422 and be removable from the 
second 1432. The kickback finger system 1600 may couple with at least one of the 
plurality of slots disposed on the second end 1432 and/or at least one of the connectors 
disposed proximally to the second end 1432. A mounting member 1602 is coupled with 
the second end 1432 of the riving knife 1422. The mounting member is adjustably 
coupled with a first kickback finger assembly 1604, a second kickback finger assembly 
1606 and a follower 1608. The follower 1608 is further disposed with a kickback stop 
pin 1610. In the preferred embodiment, the follower 1608 slides on the table surface of 
the dual bevel table assembly, and may establish the height of the kickback fingers. As 
the blade is raised and lowered, the follower raises and lowers the first and second 
kickback finger assemblies. This may assist in avoiding the kickback fingers digging into 
the table during operation. For example, as the wood is pushed through the saw, causing 
the follower 1608 to raise up, the first and second kickback finger assemblies raise up to 
accommodate the thickness of the wood, but the first and second kickback finger 
assemblies may be unable to drop below the kickback stop pin 1610. 

[0081] It is understood that the dual bevel table saw assembly 100, 1200, and 1300, may 
be enabled with the riving knife assembly 1400, and the riving knife guard assembly 
1500 and/or the kickback finger system 1600. It is further understood that the riving 
knife assembly 1400 may include the arbor lock assembly 1450 or may be configured 
without the arbor lock assembly 1450. 

[0082] In still further alternative embodiments, the dual bevel table saw assemblies may 
include an emergency stop control assembly. The emergency stop control assembly may 
be disposed upon the table saw assembly, for instance, upon the housing of the table saw 
assembly. Alternatively, the stop control assembly may be located in various positions 
between a power transfer device, such as a power cord, from the table saw and the power 
outlet, such as a wall plug, located remotely from the table saw assembly. In such an 
exemplary set up, the stop control assembly may be enabled to control a plurality of tools 
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which are receiving power from the power outlet. The emergency stop control assembly 
may be configured for manual control by the operator, such as through manual 
engagement with a selector assembly which directs the operation of the emergency stop 
control assembly. Alternatively, the emergency stop control assembly may be configured 
for remote control by the operator. In such an embodiment, the emergency stop control 
assembly may include one or more wireless remote control devices engaged by the 
operator and one or more wireless stop control devices operationally engaged with the 
table saw assembly. The one or more wireless remote control devices may transmit the 
commands of the operator to the one or more wireless stop control devices which may 
control the operation of the table saw assembly. 

[0083] The dual bevel table saw assembly 100, 1200, and 1300 may be enabled with a 
non contact power tool control assembly as described in US Patent Application Serial 
Number 10/445,290, filed on May 21, 2003, US Patent Application Serial Number 
10/463,206, filed on June 16, 2003, US Patent Application Serial Number 10/632,559, 
filed on July 31, 2003, and US Patent Application Serial Number 10/632,560, filed on 
July 31, 2003. The US Patent Applications, Serial Numbers 10/445,290, 10/463,206, 
10/632,559, and 10/632,560 are herein incorporated by reference in their entireties. The 
non contact power tool control assembly may include a housing, disposed with a 
computing assembly coupled with a laser source, coupled to the topside of the fence. The 
laser source emits a beam of light toward the saw blade to determine the saw blade's 
height and distance from the fence. These measurements are then displayed to the user 
on a display screen coupled with the computing assembly. In an alternative embodiment, 
the non contact power tool control assembly may also be equipped to measure the angle 
of the saw blade. It is also contemplated that the laser source may emit a plurality of 
beams to increase the accuracy of the measurements. It is still further contemplated that 
the non contact power tool control assembly may only indicate to the user one of the 
three measurements discussed in the previous embodiment. For instance, the display 
screen coupled with the computing system may only display a height measurement or a 
distance measurement. 
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[0084] It is contemplated that a non contact power tool control assembly may be powered 
by a battery pack. However, it is further contemplated that the non contact power tool 
control assembly may be supplied with AC or DC electric power from a remote power 
source such as a residential power outlet or from the table saw's electrical system. The 
non contact power tool control assembly provides an accurate measurement to the user so 
that the dual bevel table saw assembly 100, 1200, and 1300 may make repeatable cuts 
more efficiently. 

[0085] A method of establishing an angular setting in a left tilt orientation or a right tilt 
orientation for a saw blade, is shown in FIG. 23. In a preferred embodiment, the saw 
blade is operationally coupled with a motor and operationally engaged with a table of a 
dual bevel table saw assembly. In the first step 2302 the operator determines whether the 
saw blade is to be established in a right tilt orientation or a left tilt orientation. This is 
based on the desired cut to be performed upon a work piece by the saw blade. Once the 
tilt orientation is determined then the operator determines the angular setting for the saw 
blade in the right or left tilt orientation. In step 2304 the first trunnion is positioned 
relative to the second beveling member based on the desired tilt orientation to be 
established for the saw blade. Using the angular adjustment assembly and the selective 
engagement assembly the position of the first trunnion and the second beveling member 
may be established. The relative positioning of the first and second beveling members 
allows the operator to couple the saw blade with the proper end of the arbor shaft and 
establish an initial position of the two beveling members which enables the full beveling 
functionality of the bevel assembly. After the operator has completed this step, the 
operator positions the saw blade on the arbor shaft in step 2306. As described in detail 
above in FIGS. 1 through 1 1, the saw blade may be coupled with the first or second end 
of the arbor shaft based on the tilt orientation to be established for the cut to be 
performed. Once the relative positions of the first and second beveling members are 
established and the saw blade is coupled with the arbor shaft, the operator may then 
engage the angular adjustment assembly and the saw blade height adjustment assembly, 
in step 2308, to position the saw blade in the desired angular setting. This final step 
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affixes the position of the saw blade at the desired angle, allowing a cut to be performed 
upon the work piece by the saw blade. 

[0086] It is understood that the specific order or hierarchy of steps in the method 
disclosed is an example of exemplary approaches. Based upon design preferences, it is 
understood that the specific order or hierarchy of steps in the method may be rearranged 
while remaining within the scope and spirit of the present invention. 

It is believed that the present invention and many of its attendant advantages will be 
understood by the forgoing description. It is also believed that it will be apparent that 
various changes may be made in the form, construction and arrangement of the 
components thereof without departing from the scope and spirit of the invention or 
without sacrificing all of its material advantages. The form herein before described being 
merely an explanatory embodiment thereof. It is the intention of the following claims to 
encompass and include such changes. 
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